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SOUTHERN LOCOMOTIVE VALVE GEAB 

While It 1b a radical departure from all preyioua outside 
gears, it is a gear that can be adapted to any class of loco- 
motives, both inside and outside admission, and is designed 
with the view of eliminating roundhouse repairs and delays 
to 'power incident thereto. It is a well known fact that there 
is a derangement in the valve movement on all outside radial 
gears, due to the change in the angularity of the main rod as 
the engine settles. This valve gear has been so designed as to 
practically eliminate this objectionable feature. 

Transferring from a rotary motion to a reciprocating motion 
is accomplished by direct movements and on straight lines, 
doing away with strains and distortions found in other valve 
gears in common use today. The links being located In a 
horizontal position and being stationaryp entirely does away 
with wear at this point, as the block only moves in the link 
when the reverse lever is moved to adjust cut-off or reverse 
gear. The link being stationary also eliminates what is known 
as the slip in the link block, found in somie outside gears. 
There are but eight possible points of wear on each side of an 
etigine or a total of sixteen points of wear per locomotive, this 
being less than half contained in other gears. 

This gear will practically do away with engine failures due 
to breakage of valve gear parts. The different parts are so 
Imlanced as to reduce the wear on the pins and bushings to a 
minimum. The forward end of the eccentric rod is supi>orted 
by bell crank hanger, which has at its top two bearings spaced 
-widely apart, thus absolutely preventing any side slap on 
eccentric rod. 

This valve gear is designed to eliminate all stress and 
strains on reverse lever and reach rod connections. The 
reverse lever is easily handled with one hand while engine 
is working under full steam pressure. This feature appeals 
very strongly to the engineer as it enables him to adjust his 
cut-off without fear of the reverse lever getting away from him 
and will induce him to work as short cut-off as possible, re- 
sulting in the saving of fuel. This valve gear will stand hard 
usage that it is bound to get under heavy freight service, as 
has been proven in a series of dynamometer car tests. 
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Directions for Betting and Adjusting Southern Locomotive 
Valve Gear. — ^The dead centers are found in the usual way, 
and the valve gear assembled according to elevation, with ec- 
centric crank of proper length and set so that the pin travels 
in an 18-inch circle and the reverse shaft arms stand vertical 
while the reverse lever is in center position of quadrant and 
the link set in position shown on the elevation, and securely 
clamped ; also that the auxiliary reach rods have been adjusted 
to bring the link block in the center of the link while the 
reverse lever is in middle position. 

Diagram No. 1 shows an ideal valve gear, with all parts 
of proper dimensions and properly located and adjusted. This 
gear will have a uniform lead at both front and back ports. 

Full lines show the position of eccentric crank for outside 
admission, and dotted lines show the same for inside admission. 

For outside admission, the eccentric crank leads the main 
crank pin, but for Inside admission, it follows the main crank 
pin. 

Diagram No. 2 shows a derangement of valve gear caused 
by a long eccentric crank. A long eccentric crank pulls the 
radius hanger center "D" back to "E" while engine is on for-^ 
ward dead center, and thrusts same forward to "F" when 
engine is on back dead center. This increases the lead in 
forward motion, and decreases the lead in back motion. 

Although the eccentric crank be of correct length, the same 
derangement will occur if eccentric pin does not have a full 
travel of 18 inches; a short eccentric crank, or one having 
more than 18 inches travel, will have Just the opposite effect 
to that caused by the first case, viz: the lead will be decreased 
in forward motion and increased in back motion. The effect 
for inside admission is Just the opposite in both cases. 

Diagram No. 3 shows the method of correcting derangement 
shown on diagram No. 2. First test full travel of center "D" 
as follows: take a tram "T" of sufficient length; place one leg 
in center "Dl". and with the other leg "dl" scribe arc "C". 
While main crank pin is passing through bottom quarter, 
eccentric crank will pass through position shown on the 
diagram, and this will give the extreme travel of the center 
"D" back. 
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Then with the same tram "Tl", with leg In center ' I^^.\ 
with the other leg "d2", ecrlbe an arc "CI", while engine 
passing through top quarter and eccentric crank la paaeL - 
through position shown on diagram. This will gWe the extre^^^ 
travel forward of the center "D". If the distance between t--'" 
arce "c" and "cl" measures 18 Inches, the travel of the cenC^^ 
"D" la correct; If more or less than 18 Inches, move the ecc^ ^ 
trie crank pin Inward or outward the necessary amount "C 
secure 18 Inches travel. Then try for correct length of ecC9^ 
trie arm as follows: Set engine on forward dead center ai=B' 
with tram "T2", one leg In center "D", with the other leg "cB. ' 
scribe an arc aa shown, aay the center arc between "a" fum.< 
"b", then turn engine over on back dead center and with on.^ 
leg of tram "T2" In center "D" aa before, scribe another arc; 4* 
this arc comes line In line with the first center arc, the eccentric: 
crank Is O. K. But It the first arc, scribed while engine wn-is 
on forward dead center should fall at "a" and the second arcs, 
scribed while engine was on back dead center should fall itt^ 
"b", for outside admission this would show that the eccentric: 
crank was too long and would have to be shortened about one- 
fourth the dltTerence between arcs "a" and "b"; also the eccen- 
tric pin would have to be moved away from the center of main 
axle la order to secure full travel of 18 Inches of center "D". 

If the first arc, ecrlbcd while engine was on forward dead 
center, should fall at "b", and the second arc, scribed while 
engine was on back dead center, should fall at "a", for outside 
admleeion this would show that the eccentric crank was too 
short, and It would have to be lengthened about one-fourth the 
difference between arce "a" and "b" and eccentric pin moved 
In toward main axle to obtain IS inches travel of center "D". 

Of course, for Inside admission, the reverse process would 
have to be followed for lengthening and shortening the eccen- 
tric crank. Diagram No. 4 shows the valve gear with a properly 
located link; the names of the different parta of the gear are 
also shown. 

Diagram No. 5 shows the effect of link being Improperly 
set, with the link too far ahead and engine on either center. 
When link Is moved forward, the valve will be pulled back; 
when the link la too far back and the link block moved for- 
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ward, the yalve will be pushed ahead. Remedy: If the yalye 
moyes in the same direction as the link block, moye the link 
forward; if the yalye moyes in opposite direction to the link 
block, moye the link back until a position is found where the 
link block can be moyed full sweep in the link when engine 
is on either dead center without moying the yalye. Then drill 
the eight holes in link support and bolt the link down. 

Then try cut-off and make changes in yalye rods to square 
cut-off. If the yalves are reported out after engine has been 
in seryice seyeral months, raise links by applying liners under 
both ends of links, which will remedy the trouble. 

NOTE: An ideal steam distribution cannot be obtained 
without first haying an engine with the crank pins correctly 
quartered and main crank (or stroke) the exact length. Any 
yariation in one or both of these points will cause a derange- 
ment in the moyement of the yalye. 

In case eleyation shows a less or greater circle than 18 
inches for eccentric crank pin to scribe, it will be necessary 
to set eccentric crank to scribe circle shown on eleyation.. 
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BAGONNET POWER EEVEESING GEAE 

The power reverse baa come to be recognized as almost 
a neceeslty an the heavy locomotlvee now In common use. 

The difficulty, not to say danger, in hooking up paesenger 
englneH while running at high speed, may lead to the practice 
ol controlling the engine by throttling Instead ot by the cut- 
off, which 1b not conducive to economy. The power reverse, 
making It easy and sale to alter the cut-off while running at 
the highest speed, Is thus a great (actor In the economical 
use of steam. 

The power reverse Is also coming Into use tor switching 
engines, both heavy and light, on account of the great Increase 
In capacity made possible by the easy handling ol the reverse 
lever. On switch engines with ordinary hand lever the day's 
work is frequently limited by the engineer's ability to wlth- 
. stand the fatigue Incident to the constant handling of the 
lever. Thus the power reverse has been the means of greatly 
increasing the capacity of switching engines. 

The accompanying Illustrations represent a well known 
power reverse gear, the Invention of Mr. E. L. Ragonnet 
This device has passed through the experimental stage and Is 
presented as a thoroughly practical solution ot the power 
reverse gear problem. 

The gear Is preferably operated by air, although an auxiliary 
steam connection Is provided. Distribution is controlled by 
an ordinary D elide valve arranged for outside admission. The 
piston rod Is connected to a crosshead, which Is coupled to 
the reverse shaft by means of a suitable reach rod. The cross- 
head gibs are held In place by a cast steel plate having an 
arm projecting downwards. This crosshead arm Is connected 
by a suitable link with the lower end of a floating lever. The 
upper end of this floating lever Is plvotly connected to, and 
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aupported by Uie Talv« stem, which In turn Is carried br a 
crllndrlcal guide. Through the agency of a rocker, the upper 
end of which 1b connected by a light rod with a small revere* 
lever, and the lower end through a link with the floating lever 
a short distance below the valve stem, th« movement of the 
valve is controlled from the cab. The rocker Is provided with 
tappets which strike the ends of projecting set screws when 
the limit of travel of the valve is reached. These set screws 
require no adjustment alter the gear Is properly applied, and 
merely limit the throw of the reverse shaft arm In either 
direction. 

The small reverse lever 1b locked In any desired position 
by an ordinary toothed quadrant. Assuming the lever In mid 
position and the valve normally covering both ports; when 
the lever is moved into forward gear (to the right, referring 
to the drawing) the floating lever swings about its lower end 
as a fulcrum, and the slide valve is moved to the right, ad- 
mitting air to the left-hand end of the cylinder. The piston 
now moves to the right, and the floating lever, pivoting about 
Its Intermediate, or reverse-lever connection, returns the valve 
to Its central position unleea the progressive movement of 
the reverse lever is continued. Thus It will he seen that 
when the lever is shifted to any desired location, the piston 
moves in the proper direction until the valve gear reaches a 
corresponding point, whereupon the valve is automatically 
returned to Its central, or lapped position. 

Since the exhaust, or Inside lap of the valve is materially 
greater than the outside lap (which Is very small) air Is 
held on both sides of the piston at the same time. It will 
thus be seen that the mechanism Is prevented from creeping 
or vibrating by an elastic cushion formed by compressing 
the air In one end of the cylinder or the other, in no case 
does the valve open to exhaust when holding the gear In 
any desired cut-ott position. Owing to this arrangement the 
gear Is very economical of air — In fact, when piston and piston- 
rod packing are properly maintained, the loss of air, when 
holding the valve gear In a Oxed position, is practically nIL 
The holding of the valve gear through the medium of an air 
cushion Instead of by a rigid latch and quadrant, materially 
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lessens tbe wear and tear of tbe valve gear and Its conneo- 

The cylinder is oiled through a small lubricator, conven- 
tently placed In tbe cab, and suitable meana of lubrication 
are provided on all moving parte. 

The entire mechanism is bo simple In construction, and has 
proved BO reliable in service, that, as a rule, no auxiliary hand 
gear of any description Is applied. 

MELLIN POWER REVERSING QEAR 

A power revereing gear Is generally applied to Maltet and 
heavy Mikado locomotives to operate the reverse lever. This 
device consists ol an engine of two cylinders, one for air 
and the other HUedwltb oil. Tbe two cyllndei^are set one 
ahead of the other, tbe pistons being mounted on a common 
piston rod connected either directly or indirectly to the main 
reverse lever. 

The arrangement and construction ot this mechanism la 
Bbown in Fig, 1 on the following page. In this case, tbe 
forward one is the air cylinder. 

The pistons of both cylinders are provided with leather 
packing, that In the air cylinder being held out by spring 
rings. The cylinders are operated by conical valves, tbe 
construction of which Is shown In the detail Illustration. 

These valves are operated through a connecting rod by 
an auxiliary lever (R) pivoted on the main lever (Q). 

By an Interlocking arrangement, the latcb of the main 
reverse lever is loosed by raising that of the auxiliary lever 
and cannot drop until the two levers are In tbeir normal posi- 
tion to each other. 

Ordinarily, tbe valve motion Is handled entirely by the 
auxiliary reverse lever. Consequently, the main reverse 
lever Is usually not brought above the deck of the cab, thus 
leaving more room for the engineer. A separate handle, easily 
attached, Ib provided tor the main lever for use In case of 
emergency. 

The auxiliary lever 1b bandied exactly the same as the 
main reverse lever would be except that of itself it only has * 
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a. limited throw about ItB pivot point on the latter. _ThlB sUslit 

movement operates the valves in the reversing engine and 

tbe valve motion la moved In the desired direction. When 

the required notch Id the quadrant Is reached and the auxlllair 

lever latched, the gear automatically reatores the main reverae i 

lever to Its normal position relative to the lormer. This per- i 

mlts the main lever to engage with Its quadrant and also 

closes the valves of the reversing engine, thus giving both a 

positive and an oil loch to the gear. 

The oil cylinder prevents the too rapid movement ot the ! 

reversing gear when a change ot cut-ofT la made. It la Impara- j 

tive. tbereCore. that the engineer should see that this cylinder ' 

la always kept tuil of oil. The frequency with which It should [ 

be filled depends on the condition of Its piston and piston- I 

rod packing, and these should therefore be kept In good repair. I 

H tbe reversing gear operates too rapidly, this Indicates [ 

that the oil cylinder needs refilling, and this should, be done. i 

and any leakages stopped as soon as possible. [ 

After any overhaullnR ot the reversing engine, particular • 

care should be exercised to see that the valves are properly * 

set so that the valve openings and cylinder ports match up 
correctly. 

If the power reversing gear falls to operate when the f 

valves are supposedly opened and nothing has happened to ; 

the air supply, first examine the valves to see that they are ' 

in their proper position. I 

If the main lever does not latch properly, which might 
happen because ot lost motion in the gear after long service I 

or because of Improper adjustment in setting up the gear > 

after repairs, the engineer should report this matter at once. ^ 

Under such a condition, the latch of the au:slllary lever would 
have to resist any pull that cornea on the levers with the t 

result that it would wear more quickly. ' 
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